Abstract
Introduction
Litchi (Litchi chinensis Sonn., Family: Sapindaceae) is an evergreen tree of 10-12 m height found in many places of India (Shastri, 1962) . The seeds of the tree were reported to possess some medicinal properties (Gujral et al., 1955) . Petroleum ether extract of the leaves have anti-inflammatory, analgesic and antipyretic activities (Besra et al., 1996) . Leaves are covered by epicuticular wax, which serve many purposes, such as protecting the leaves of the plants from physical damage, from loss of water, providing protection against UV light, regulating gas exchange through stomata, etc. The bark is greyblack, the branches are brownish-red. Leaves are 10 to 25 cm (3.9 to 9.8 in) or longer, with leaflets in 2-4 pairs. Chemical investigations on this plant have been well cited with their pharmaceutical efficacies in the literature. But no chemical analysis has yet been done on the surface lipids of the leaves of Litchi chinensis although it is well known fact that the surface lipids play a vital role in affecting transpiration and leaf surface properties since the surface lipid composition may vary with the environmental situation as well as age of the plants (Hardman et al., 1970 , Herbin et al., 1969 and Harwood et al., 1971 . Somewhere, it was felt that distribution of surface wax might be used in chemo-taxonomy (Del Castillo et al., 1967 , MartinSmith et al., 1967 , Dyson et al., 1970 , and Eglinton et al., 1963 . Epicuticular waxes play an important ecological role in the interaction with insects (Müller, 2006) and pathogens (Carver and Gurr, 2006) .
Materials and Methods
All solvents employed were of analytical grade and the silica gel 'G' were purchased from E. Merck, India.
Leaf Collection and Wax Extraction
Full grown leaves which were turgid with characteristic colour and texture were ascertained as matured leaves. Fresh mature leaves of Litchi chinensis Sonn. were collected every month throughout the year (2010-11). The senescent as well as very young leaves were discarded. The leaves were plucked in the early morning hours in each occasion. A composite sample was prepared after mixing mature leaves collected from the same geographical area (Tarabagh, under Burdwan University, Burdwan, West Bengal, India) in an uncared condition. 100 g of freshly collected mature leaves of Litchi chinensis Sonn. were rinsed with distilled water and dried on paper toweling. Leaves were then dipped in 2 L of cold n-hexane for 45 minutes and surface wax was then extracted at room temperature (Barik, Bhattacharya, Laskar and Banerjee, 2004) . The crude extract in each case was then filtered through Whatman filter paper no. 41 and the solvent were then removed under reduced pressure at room temperature. The total extract in each case (every month) was weighed after recovering the solvent (Table 1) . The extract was then fractioned through preparative thin layer chromatography (TLC) using carbon-tetrachloride as the mobile phase. The TLC plates (thickness of 0.5 mm) were prepared with silica gel 'G' (E. Merck, India) using Unoplan coating apparatus (Shandon, London). The single hydrocarbon band (R f = 0.9) was identified through co-TLC studies with standard hydrocarbon samples (Sigma, USA). The band was eluted from the layer with chloroform and it showed no absorption for any detectable functional group in the infrared region and the absence of alkenes was further confirmed by argentometric TLC. Weight of the extracted hydrocarbons in each case was also taken (Table 1) .
GLC Analysis
The purified hydrocarbon fraction was analysed directly by GLC on a Hewlett Packard (HP; Palo Alto, CA, USA) Model 5890 series II instrument fitted with a HP-1 capillary column (25 m × 0.01 mm i.d) and a flame ionization detector. The oven temperature programme was initially 170°C for 1 minute, then raised at 5°C/min to 300°C and final for 15 minutes, Temperatures of injector port and detector port are same (320°C); the carrier gas was nitrogen at a flow rate of 16.5 mL/min. Components were characterized through co-GLC run with authentic samples of n-alkanes (Sigma, USA). The analyses of hydrocarbons presenting cuticular wax of leaves of the plant at various months throughout the year (2010-2011) are presented in Table 2 .
Scanning Electron Microscopy (SEM)
Scanning electron microscopy of different portion of leaves of L. chinensis of the leaves surface wax and its alkane were done in the month of May, which is the fruiting stage of the plant. Total surface wax sample, hydrocarbon sample and leaf sample of L. chinensis were mounted on circular aluminum stubs with double sticky tape, and coated with 20 nm of gold using IB2 Ion coater. The samples were examined and photographed in a Hitachi scanning electron microscope (Hitachi S-530 Scanning Electron Microscope Hitachi, Ltd. Tokyo, Japan) at an accelerating potential of 20 kV. Table 1 shows the variation of the amount of surface wax from the fresh leaves of Litchi chinensis and surface n-alkanes throughout the year. The nalkane content can also be correlated with the metabolic activity, which is reflected in the percentage of the hydrocarbon composition. From Table 2 , it is seen that twenty n-alkanes from n-C 16 to n-C 35 have been found in varying composition throughout the year. Here the flowering stage of the tree has a definite reflection on its n-alkane content. The ratio of the odd to even number of total nalkanes also shows a distinct variation throughout the year.
Results and Disscussion
Scanning electron microscopic picture of epicuticular wax on the leaves of Litchi chinensis (Figure 1 ), shows deposition of wax on the leaf surface. SEM picture from of upper surface of mid vein from middle part of leaf (Figure 2 ) and of upper surface of mid vein from lower middle part of leaf (Figure 3) . SEM picture of total epicuticular wax (Figure 4 ) isolated from the leaf and SEM picture of hydrocarbon ( Figure 5 ) isolated from total wax shows cloudy feature.
Epicuticular waxes on the leaves of plants are common, with long chain hydrocarbon /alkanes and their derivatives present as the principal constituents (Baker, 1982) . The considerable amount of components of cuticular waxes of plant leaves are higher alkanes and their odd members predominate (Buschhaus, Herz et al., 2007 and Isidorov et al., 2003) . Significant differences of individual and total n-alkane concentration in plant leaves have been reported (Barik, Bhattacharya, Laskar and Banerjee, 2004) . Further, Dutton, Mattiacci and Dorn (2000) , Hellman and Stoesser (1992) , Piasentier et al (2000) and Chowdhury et al. (2010) reported that n-C 27 (heptacosane), n-C 31 (hentriacontane) and n-C 33 (tritriacontane) were the most prominent alkanes present in epicuticular waxes. The present study shows similar results with variation of n-alkanes all through the year. Hentriacontane (n-C 31 ) is established as the major alkane every month. Nonacosane (n-C 29 ), Heptacosane (n-C 27 ) and Tritriacontane (n-C 33 ) were found in higher amounts all through the year. The wax extracted in higher amounts in February, March, April and May, which are the flowering stage followed by fruiting stage of the plant (Table 1) . Total n-alkane from the wax is also seen to be present in higher amount in November (Table 1) . From December to mid January it was seen to have lower surface wax of the leaves (Table 1) , which can be related with the decreased metabolic rate of the leaves and leading to higher rate of leaf fall. Scanning electron microscopic pictures of epicuticular wax on the leaves of Litchi chinensis (Figure 1 ), shows deposition of wax on the leaf surface. SEM pictures also show from the upper surface of mid vein from middle part of leaf ( Figure  2 ) and of upper surface of mid vein from lower middle part of leaf (Figure 3 ). SEM picture of total epicuticular wax (Figure 4 ) isolated from the leaf and SEM picture of hydrocarbon ( Figure 5 ) isolated from total wax shows cloudy feature. Hydrocarbon content has also been found to follow the same pattern during this stage and gradually increases in the flowering stage i.e., February and March.
Conclusion
In this work, it has been found that the major components of epicuticular waxes of the leaves of L. chinensis are n-alkanes and the members of n-alkanes from n-C 16 to n-C 35 are present all through the year in varying amounts. Predominance of odd member nalkanes has been observed in each of the months. Hentriacontane (n-C 31 ) is the major n-alkane also Heptacosane (n-C 27 ), Nonacosane (n-C 29 ) and Tritriacontane (n-C 33 ) were the other predominant nalkanes. The overall results are in conformity with that of the higher plants. Moreover, the wax extracted maximum in the flowering and fruiting stage of the plant.
